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PROBLEM TO BE SOLVED: To realize such a dust core that can keep a magnetic characteristic even 
when it is used in a high-lemperature environment and shows no reduction of strength or no dimensional 
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SOLUTION: This dust core is formed by joining an iron powder or an iron powder whose surface is covered 
with a phosphate compound film, with a resin. The joint resin is made of polyphenylene sulfide or 
thermoplastic polyimide, and the content of resin is 0.15 to 1 mass percentage of total mass. 
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* NOTICES * ^ 

iTPO and NCXPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is the dust core which said resin for association is in any of polyphenylene sulfide and 
thermoplastic polyimide in the dust core which combined iron powder or the iron powder which gave the 
phosphoric acid compound coat to the fi-ont face by resin, and is characterized by what the resin content is 0.1 5 

- 1 mass % of total mass. 

[Claim 2] It is the dust core which said resin for £issociation is the mixture of polyphenylene sulfide and 
thermoplastic polyimide in the dust core which combined iron powder or the iron powder which gave the 
phosphoric acid compound coat to the firont face by resin, and is characterized by what the resin content is 0. 1 5 

- 1 mass % of total mass, 

[Claim 3] It is the dust core which said resin for association is in the dust core which combined iron powder or 
the iron powder which gave the phosphoric acid compoimd coat to the fi-ont face by resin in any of mixture with 
the resin with a glass transition temperature higher than the mixture or thermoplastic POIMIDO, and said 
thermoplastic polyimide with high resin of glass transition temperature fi'om polyphenylene sulfide (henceforth 
PPS), and said PPS, and is characterized by what the resin content is 0.15 - 1 mass % of total mass. 
[Claim 4] Said resin for association is a dust core which polyphenylene sulfide (henceforth PPS), thermoplastic 
polyimide, and glass transition temperature are mixture with resin higher than said PPS at least in the dust core 
which combined iron powder or the iron powder which gave the phosphoric acid compoimd coat to the firont 
face by resin, and is characterized by what the resin content is 0.15 - 1 mass % of total mass. 
[Claim 5] The dust core according to claim 3 or 4 in which resin with a glass transition temperature higher than 
said thermoplastic polyimide is in any of non-thermoplasticity polyimide, polyamidoimide, and poly amino 
bismaleimide, and resin with a glass transition temperature higher than said PPS is in any of the resin mentioned 
above as what has a glass transition temperature higher than polyphenylene oxide, Pori Sail John, polyether 
sulfone, polyarylate, polyether intiide, and said thermoplastic polyimide. 

[Claim 6] The dust core given in any of claims 3-5 they are whose content of the resin with a glass transition 
temperature higher than the high resin or said thermoplastic polyimide of glass transition temperature from said 
PPS is below one half among the total content 0.15 of the resin for association - 1 mass %. 
[Claim 7] The manufacture approach of the dust core characterized by heat-treating while doing 0.15-1 mass % 
mixing of which the resin powder for association given in (6) with a mass ratio from following (1) and pressing 
this mixed powder into iron powder or the iron powder which gave the phosphoric acid compound coat to the 
front face. 

(1) Polyphenylene sulfide (henceforth PPS) 

(2) thermoplastic polyimide (3) — the mixture (4) of said PPS and thermoplastic polyimide — mixture (5) with 
resin with a glass transition temperature higher than said PPS and said PPS ~ mixture (6) with resin with a glass 
transition temperature higher than said thermoplastic polyimide and said thermoplastic polyimide — said PPS 
and said thermoplastic polyimide, and glass transition temperature — mixture [claim 8] witti resin [ at least ] 
higher than said PPS The manufacture approach of the dust core characterized by heat-treating while it dries 
after mixing the liquid which dissolved which resin powder for association of (1) - (6) according to claim 7 in 
the organic solvent, and considering as the resin covering iron powder said whose resin content is 0.15 - 1 mass 
% in a mass ratio and pressing said resin covering iron powder into iron powder or the iron powder which- gave 
the phosphoric acid compound coat to the front face. 

[Claim 9] It dries, after mixing the liquid which dissolved which resin powder for association of (1) - (6) 
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according to claim 7 in the organic solvent at iron powder or the iron powder which gave the phosphoric acid 
compound coat to the front face. A resin content with a mass ratio The manufacture approach of the dust core 
which considers as the resin covering iron powder which is below 0.3 mass %, and is characterized by heat- 
treating while adding any of said resin powder for association they are, making the whole quantity of said resin 
into 0.15 to 1 mass % with a mass ratio and pressing this mixed powder into said resin covering iron powder. 
[Claim 10] The manufacture approach of a dust core given in any of claim [ powder / said / for association / 
resin ] 7 using the grain size of 1-150 micrometers to claim 9 they are. 

[Claim 11] Compression molding of said mixed powder or resin covering iron powder is the manufacture 
approach of the dust core given in any of claims 7-10 they are performed in the condition of having heated to 
the temperature which said resin for association does not fuse. 

[Claim 12] Compression molding of said mixed powder or resin covering iron powder is the manufacture 
approach of a dust core given in any of claims 7-10 which perform secondary compression molding in the 
condition of having heated to the temperature which said resin for association does not fuse after performing 
primary compression molding in the condition of not heating they are. 

[Claim 13] Compression molding of said mixed powder or resin covering iron powder is the manufacture 
approach of the dust core given in any of claims 7-10 they are performed in the condition of having heated to 
the temperature which said resin for association softens or fuses. 

[Claim 14] said compression — the manufacture approach of a dust core given in any of claims 7-13 heated at 
the temperature which sets heat-treatment of an adult they to be [ any under atmospheric air, inert gas, and 
reduced pressure ], and at least one sort of said resin for association fuses. 

[Claim 15] The manufacture approach of a dust core given in any of claims 11-13 heat-treated at the 
temperature which performs compression molding in the condition of having heated, sets the hot green compact 
released from mold they to be [ any xmder atmospheric air, inert gas, and reduced pressure ], and at least one 
sort of said resin for association fuses. 

[Claim 16] The manufacture approach of a dust core given in any of claims 7-15 which perform stabilizing 
treatment which heats the dust core which heat-treated said compression-molding object at the temperature of 
150-320 degrees C they are. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPZ are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the dust core excellent in the metal mold moldability 

and the soft magnetism property, and its manufacture approach. 

[0002] 

[Description of the Prior Art] In connection with a miniaturization and densification of the electrical and electric 
equipment in recent years and electronic equipment, the demand of a RF iron core which possesses small and 
high flux density, permeability, and low iron loss also to the core ingredient used for these is increasing. As 
such a core ingredient, although the ferrite core is used, there is a fault that saturation magnetic flux density is 
low. On the other hand, in the dust core which combined alloy powder, such as Sendust and a permalloy, by 
insulating resin, such as phenol resin and an epoxy resin, although at least lOOkHz or more of eddy current 
losses can be suppressed, the flux density of practical use is difficult to fill the demand of a miniaturization with 
extent higher than a ferrite core enough. Moreover, it is known as a motor iron core or an object for tolan scores 
that the dust core which made the magnetic particle the iron powder of a high grade has comparatively high flux 
density, this — for example, the soft magnetism composite material (name: Soft Magnetic CompositerCMC) of 
HEGANESU — it is — the front face of the atomization iron powder of a high grade, or reduced iron powder — 
the pole of a phosphoric acid system — a thin insulating coat is formed, and thermosetting phenol resin and 
thermoplastic polyamide resin (nylon) are used, and it characterizes the resin for association by high flux 
density, high permeability, and low iron loss. 
[0003] 

[Problem(s) to be Solved by the Invention] Since a dust core which was described above has low reinforcement 
with mechanical ** which it is a low price and is promising for the miniaturization of a core, if it is easy to 
produce a crack and a deficit and temperature uses it xmder a high environment when performing cutting and 
drill drilling processing, a mechanical strength will tend to fall remarkably. That is, in the application of an 
automobile, an industrial machine, etc., this kind of soft magnetic materials have neither a fall on the strength 
nor a dimensional change while they are used in the environment where temperature is high, in many cases and 
maintain high magnetic properties in such an environment, and it has the material istrength which can be equal 
to cutting etc., and moreover more much more price reduction is demanded. Of course, the frequency used is 
comparatively high and to be high permeability is also desired. 
[0004] 

[Means for Solving the Problem] As a result of canceling the technical problem which a dust core has 
conventionally [ above-mentioned ] how or coming examination in piles, by devising selection, an addition, 
resin powder, a mixed mode, etc. of the resin for association, this invention persons resulted in the 
corroboration that the above-mentioned technical problem is cancelable, and completed this invention. 
[0005] In the dust core which combined iron powder or the iron powder which gave the phosphoric acid 
compoimd coat to the front face by resin, said resin for association is in following any, and invention of clsdms 
1-4 is characterized by a resin content being 0.15 to 1 mass % of total mass. 

(Claim 1) Polyphenylene sulfide (it is hereafter described as PPS), or thermoplastic polyimide (it is hereafter 
described as Thermoplasticity PI) 

(Claim 2) The mixture (claim 4) PPS with the resin with glass transition higher than the mixture or 
Thermoplasticity PI, and said thermoplasticity PI with high resin of glass transition temperature from the 
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mixture (claim 3) PPS of PPS and Thermoplasticity PI and said PPS, Themioplasticity PI, and glass transition 
temperature are mixture [0006] with resin [ at least ] higher than said PPS. Claim 5 specifies resin with a high 
glass transition temperature in said configuration. That is, as resin with a glass transition temperature higher 
than Thermoplasticity PI, it is in any of non-thermoplasticity polyimide, polyamidoimide, and polyamide 
bismaleimide. As resin with a glass transition temperature hi^er than PPS, it is in any of the resin mentioned 
above as what has a glass transition temperature higher than polyphenylene oxide, Pori Sail John, polyether 
sulfone, polyarylate, polyether imide, and said thermoplastic polyimide. Claim 6 makes the content of resin 
with a glass transition temperature higher than said PPS and said thermoplastic polyimide below one half in 
claims 3-5 among the total content 0.15 of the resin for association - 1 mass %. The central value of the glass 
transition temperature (a differential heating value, DSC:Differential ScanningCalorimetry) of each above resin 
was shown in Table 1 . 



[0007] 
Table 11 






PPS 


90 


Ik^ttp I 


2 50 




280 




2 70 




2 6 0 




2 2 5 




2 17 




2 10 




19 3 




190 



[0008] Claims 7-9 are the processes of the above dust core, and consist of the following configuration 
descriptions. 

(Claim 7) While doing 0.15-1 mass % mixing of the powder of which (it mentioned to claims 1-4) the above 
mentioned resin for association with a mass ratio and pressing this mixed powder into iron powder or the iron 
powder which gave the phosphoric acid compound coat to the fi-ont face, it heat-treats. 
(Claim 8) While it dries after mixing the liquid which fused which (it mentioned to claims 1 -4) the above 
mentioned resin for association to the organic solvent, and considering as the resin covering iron powder whose 
content of the resin for association is 0.15 to 1 mass % in a mass ratio and pressing this resin covering iron 
powder into iron powder or the iron powder which gave the phosphoric acid compound coat to the front face, it 
heat-treats. 

(Claim 9) In the above manufacture approach, it dries, after mixing the liquid which dissolved which (it 
mentioned to claims 1-4) the above mentioned resin for association in the organic solvent as the 1st step, and 
the content of said resin considers as the resin covering iron powder which is below 0.3 mass % with a mass 
ratio. It heat-treats, while adding any of said resin powder for association they are, making the whole quantity of 
said resin into 0.15 - 1% with a mass ratio and pressing this mixed powder into said resin covering iron powder 
as the 2nd step. 

[0009] (Claims 10 and 1 1) In the above manufacture approach, although ****** [ compression molding of that 
said resin powder for association has a desirable grain size of 1-150 micrometers said mixed powder, or resin 
covering powder ] imder ordinary temperature, it checks that it can carry out in the condition of having heated 
to the temperature which said resin for association does not fuse. 

[0010] Moreover, they are details configurations, such as said heat-treatment conditions, after claim 11. That is, 
it specified that you could be the mode which heats the green compact fabricated in claims 11-13 without 
heating to the mode heated to the 1st as a gestalt of compression molding below at the temperature which does 
not carry out resin fusion, and the 2nd below at the temperature which does not carry out resin fusion, the mode 
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heated to the 3rd under the temperature which cames out resin fusion, and any. In claim 14, about heat- 
treatment of said compression-molding object, it set they to be [ any under atmospheric air, inert gas, and 
reduced pressure ], and the mode heated at the temperature which at least one sort of the resin for association 
fuses was specified. This is heating at 300- and 450 degrees C in 250-400 degrees C and Thermoplasticity PI in 
PPS. In claim 15, it specified performing compression molding in the condition of having heated, setting the hot 
green compact released fi-om mold they being [ any under atmospheric air, inert gas, and reduced pressure ], and 
performing continuously the mode heat-treated at the temperature which at least one sort of said resin for 
association fuses, i.e., heating compacting, and heat-treatment of a green compact. In claim 16, the mode which 
heats the dust core which heat-treated the compression-molding object at the temperature of 150-320 degrees C, 
and performs stabilizing treatment was specified. 
[0011] 

[Embodiment of the Invention] Next, the above invention is clarified according to the gestalt and example of 
operation. In this explanation, mixing of the magnetic powder for invention, the resin for association and its 
content, magnetic powder, and resin, compression molding, heat-treatment, and stabilizing treatment are 
explained in full detail in order first. Then, an experimental typical thing is mentioned as an example and an 
advantage is clarified. 

[0012] (1 . Magnetic powder) Target iron powder can apply the iron powder by various processes, such as the 
atomizing method and reduction. The grain size of iron powder is chosen by the flux density demanded and the 
firequency domain used. Although particle diameter can use 200 micrometers or less generally used by powder 
metallurgy, when compressibility is taken into consideration, it is 150 micrometers or less. Since overcurrent 
loss becomes small and a RF property improves so that the particle diameter of iron powder is small, as for 
particle diameter, it is more desirable to be referred to as 100 micrometers or less. Although it is not necessary 
to limit especially about a fine particle, since powder compressibility and powder flowability worsen and a 
high-density dust core is not acquired, as for the particle size distribution with many fine particles, it is desirable 
to consider as powder with a particle diameter of 10 micrometers or more. 

[0013] The coat acts as an insulating layer, the iron powder which gave the phosphoric acid compound coat to 
the firont face has the effectiveness which controls overcurrent generating between iron powder children, by 
existence of the resin for association, the effectiveness which controls generating of an overcxirrent becomes 
still higher, and its RF property improves more. Phosphoric acid iron, phosphoric acid manganese, zinc 
phosphate, calcixmi phosphate, etc. are suitable for the phosphoric acid compoimd for coats. Moreover, the 
commercial item of the iron powder which gave the phosphoric acid acid compound coat to the fi-ont face does 
not interfere, either. As this example, the iron powder made firom HEGANESU (trade name-ermite or Somaloy) 
etc. is mentioned. 

[0014] (2. Joint resin) As resin for association, PPS which is excellent in thermal resistance, and 
Thermoplasticity PI show [ a good property ] and are suitable. It is the environment where the temperature for 
which a dust core is used exceeds 180 degrees C, and when used over long duration, aging is produced in the 
configuration of a dust core, and a dimension, or a possibility that the apparent insulating engine performance 
may fall is in them. It being thought that the reason has the complicated residual stress's which produces the 
former's at the time of compression molding, and the latter can consider possibility that the thickness of the 
insulating resin between magnetic powder will decrease, according to hot environments. A property will be 
improved by such fear if resin with a glass transition point higher than these is mixed to said PPS or 
Thermoplasticity PI. Since the resin between magnetic particles (iron grain child) is in the compoxmd condition 
that heat characteristics differ, this is considered with making deformation in use and migration hard to produce. 
Let the content of resin with a high glass transition point be the range which does not exceed PPS which serves 
as a subject, or the amount of Thermoplasticity PI. It is also the same thing as this technical thought to mix 
Thermoplasticity PI to PPS. [0015] (3. Content of joint resin) The range of 0.15 - 1 mass % of total mass is 
suitable for the content of the resin for association. Under by 0.15 mass %, there is little effectiveness which the 
particle of magnetic powder combines and insulates, and it becomes inadequate [ the reinforcement of a dust 
core ], and the insulation between magnetic powder will become bad. Moreover, since the pulse duty factor of 
the magnetic particle occupied to a dust core will become low and will become what has the low consistency of 
a magnetic particle while the reinforcement of a dust core and insulation will become high if the content of the 
resin for association exceeds 1 mass %, high flux density and high permeability are no longer obtained. 
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[0016] In relation with permeability, the thing which has many contents of resin becomes low in an about 50Hz 
low frequency field. In a field with a high frequency of about 5kHz, a value far lower than the permeability in a 
low frequency field is shown, and, as for what does not contain resin, a resin content serves as [ permeability ] 
the almost same value as permeability [ in / maximum is shown and / low frequency ] near the 0.3 mass % 
compared with this. If a resin content increases fiirther, it falls gradually like the permeabiUty in the case of low 
frequency, and if a resin content exceeds 1 mass %, it will become lower than permeability in case resin is not 
included. As for the content of the resin for association, 0.15-1 mass % becomes the optimal also from the 
relation of such the amount of resin and permeability. Especially a resin content is desirable near the 0.3 mass 
%. Moreover, consistencies are 7.35 g/cm3. It is desirable that it is above. 

[0017] (4. Mixing of magnetic powder and the resin for association) The resin for association insulates between 
magnetic powder children, and controls generating of an overcurrent. Although the iron powder which gave the 
phosphoric acid compovind coat has a possibility that the insulation with a phosphoric acid compound may be 
broken according to exfoliation or omission in tiie case of powder compression molding, it is protected by 
existence of the resin for association, and can control generating of an overcurrent more. 
[0018] The resin for association is mixable in a powdered form. If it is the particle size distribution, EQC, or 
thin jar of magnetic powder in that case, the mixed state will become good and thermal resistance's will 
improve. In order to raise the insiilation between magnetic powder, it is desirable to consider as the grain size of 
60 micrometers or less. Moreover, after making the resin for association add and hypoviscosity-ize an organic 
solvent with strong polarities, such as an n-methyl-2-pyrrolidone, and performing coating of a complement to 
iron powder using the coating equipment of a fluid bed type or a churning mixing type, the approach of drying 
is also desirable. 

[0019] Moreover, it is good also as an approach of drying it, after coating the resin for association containing an 
organic solvent with the amount of resin smaller than the case where it describes above, and making resin 
covering powder, and mixing the powder of the resin for association to this resin covering powder. The resin 
coat obtained using the resin for association containing an organic solvent becomes that in which the insulating 
engine performance was more excellent. Generating of an overcurrent of thickness of resin decreases that it is 
20nm or more. In order to obtain the resin coat of 20nm of thickness, the resin solution which serves as amoxmt 
of resin 0.15 mass % extent about is mixed. On the other hand, if resin thickness exceeds 200irai, powdered 
compressibility will worsen, consequently it will become the dust core where magnetic properties are 
inadequate. If the resin powder for association is mixed by addition to the magnetic powder which covered 
resin, covering resin will be protected, and the more excellent magnetic property is acquired. 
[0020] (5. Compression molding) Compression molding of the resin covering magnetism powder is carried out 
using metal mold. It is desirable at the time of compression molding to apply beforehand shaping lubricant 
powder usually used for a metal mold side by powder metallurgy for reduction of compressive improvement or 
green compact draw friction, such as zinc stearate and ethylene bis-steer ROAMAIDO, with a electrostatic- 
spraying cloth etc. Moreover, in order to fabricate in a hi^er consistency, after pressing the 1 st order in the 
condition do not heat neither the mode and the mixed powder which perform in the condition heated to the 
temperature which the resin for association does not fiise, nor resin coat iron powder, it is carrying out in the 
mode which performs secondary compression molding in the condition having heated to the temperature which 
the resin for association does not fuse, and the mode which perform compression formation in the condition 
having heated to the temperature which fuses from the temperature which the resin for association softens 
fiirther. In addition, as shaping after treatment, after fabricating, it is good also as an approach of performing 
heat-treatment which cools to ordinary temperature and is described henceforth, but since the approach, then 
heat energy which shift to heat-treatment while the PlEistic solid has been hot, and a cooldown delay can be 
excluded after fabricating, it is rational. 

[0021] (6. Heat-treatment) Heat-treatment is a process which is made to carry out melting of the resin for 
association, and attains stabilization of the resin property by crystallization of the resin for association fiirther. 
Heating time is selected by the class of resin to be used whenever [ stoving temperature ]. Temperature is range 
where resin does not heat-deteriorate from the melting point of resin, and is made into 300-450 degrees C by 
250-400 degrees C and Thermoplasticity PI at PPS. Generally heating time is about about 0.5 - 1 hour. 
[0022] The ambient atmosphere at the time of heating can be performed in atmospheric air. However, existence 
of the oxygen in atmospheric air can consider a possibility of producing tfie fall of resin on the strength, and the 
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fall of a mechanical property. This is because it may also happen for the polymerization reaction of resin to 
advance, to become easy to generate a gas condensate, and to remain as air bubbles in resin by existence of 
oxygen. Therefore, in advance of heating in atmospheric air, it is more preferably heated in inert gas ambient 
atmospheres, such as nitrogen gas. Moreover, if it heats in the decompressed ambient atmosphere, while the 
amount of oxygen of an ambient atmosphere will decrease, a gas condensate can be made to emit from resin 
more. These ambient atmospheres are combinable suitably. In the cooling process of heat-treatment, if it cools 
over many hours in a field with a temperature of about 320-150 degrees C, it can serve as tiie stabilizing 
treatment described below. 

[0023] (7. Stabilizing treatment) When stabilizing treatment was performed, the property of the resin for 
association is stabilized and a dust core is used at high temperature, it shall be hard to produce aging. In this 
case, said heat-treatment is performed, and after cooUng, it is once heated at about 150-320 degrees C for about 
1 to 2 hours. Moreover, it can be based on the approach of holding in an about 320-150-degree C temperature 
field for 1 to 2 hours by the cooling process of said heat-treatment. 
[0024] 

[Example] Next, an invention configuration and an advantage are clarified by the example and the example of a 
comparison of this invention. 

(1) The prepared powder is eight kinds of following (1) - (8). 

(1) . atomization iron powder: - "product [ made from HEGANESU ] and lot number:ABC 100.30" grain size 
of this is a thing 150 micrometers or less (it is hereafter described as pure iron powder). 

(2) . phosphoric acid coat processing atomization iron powder: — "product [ made from HEGANESU ] and lot 
niraiber:Somaloy500" grain size of this is a thing 150 micrometers or less (it is hereafter described as coat 
formation iron powder). 

(3) ~ phosphoric acid coat processing atomization iron powder containing . thermoplasticity polyamide resin (it 
is hereafter described as polyamide): — this does 0.6 mass % mixing of a thermoplastic polyamide at "marketing 
powder made from HEGANESU" phosphoric acid coat processing atomization iron powder (Somaloy500). 

(4) .PPS powder: ~ the "Dainippon Ink grain size" of this is a thing 150 micrometers [ or less (-150 
micrometers) ] and a thing 60 micrometers or less (-60 micrometers) (it is hereafter described as PPS). 

(5) . thermoplasticity polyimide powder: ~ the "Mitsui Chemicals make" and grain size of this are things (a 
thing 150 micrometers or less (-150 micrometers) and 60 micrometers or less (-60 micrometers)) (it is hereafter 
described as Thermoplasticity PI). 

(6) . thermosetting polyimide powder: — "the product made from low RANNU" and grain size of this are things 
150 micrometers or less (-150 micrometers) (it is hereafter described as Thermosetting PI). 

(7) . thermosetting phenol resin powder: — the "Dainippon Ink make" and grain size of this are things 150 
micrometers or less (-150 micrometers) (it is hereafter described as a phenol). 

(8) . zinc stearate powder: — this is lubricant for dice currently generally used. 
[0025] (2) 

[Example 1] specified quantity (by all mass %s, it becomes 0%, 0.15%, 0.3%, 4:5V6, 6.0%, 7.5%, 1.0%, and 
1.2% — as) mixing of PPS (-150 micrometers) was carried out at the effective-permeability aforementioned coat 
processing iron powder of tiie content of resin, and a dust core, and mixed powder was pressed into the ring 
configuration (phil0xphi23x5mm) by compacting pressure 1470MPa using the metal mold which applied zinc 
stearate powder. After heating a Plastic solid at the temperature of 320 degrees C in air for 1 hour, it acquired 
the dust core by heating for 1 hour and cooling at the temperature of 240 degrees C. In addition, it is the pure 
green compact which does not contain PPS. 

[0026] The effective permeability was measured with the B-H analyzer. Frequencies are 50Hz and 5000Hz, and 
impression flux density is IT (Tess Ra). The measurement result of the effective permeability is as drawing 1 . 
That is, the effective permeability in 50Hz is falling almost linearly to the increment in a resin content. On the 
other hand, that in which the effective permeability in 5000Hz does not contain PPS is low, and an PPS content 
serves as maximum near the 0.3 mass %, and with the PPS content beyond it, it is falling gently, and when an 
PPS content is 1 mass %, it is almost the same as the value of the dust core which does not contain PPS. In 
addition, also in the case of other resin powder, it becomes the same inclination although resin gave the example 
ofPPS. 

[0027] About the resin content of invention, in the field with few resin contents, since the average rate of 
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change of the effective permeability were large, from the above thing, the resin content was carried out to more 
than 0.15 mass %. In the side with many resin contents, it considered as the resin content below 1.0 mass % 
which does not become lower than the effective permeability of the dust core which does not contain resin. 
[0028] (3) 

[Example 2] Specified quantity addition of each resin powder was carried out at the heat-resistant 
aforementioned pure iron powder of the cleiss of resin, and a dust core using pure iron powder, and it mixed by 
the V shaped rotary mixer. The mixed rate of resin powder is as being shown in Table 2. PPS and 
Thermoplasticity PI used that whose grain size is -150 micrometers. 



[Table 


2] 
















No. 


PPS 




f^m^i^p I 






Al 


0.15 










A2 


0. 6 








ft 


A3 


1. 0 








n 


A4 




0. 6 






$1 


AS 


0. 3 




0. 3 




If 


A6 




0. 3 


0. 3 




tf 


A7 








0. 6 





[0029] Each mixed powder was pressed by compacting pressure 1470MPa a cylinder (phi23x5mm) and in the 
shape of a cylindrical shape (phil0xphi23xl0mm)- shaping — tiie internal surface of metal mold — beforehand - 
- zinc stearate ~ a electrostatic-spraying cloth ~ carrying out — mixed powder restoration — and powder 
compacting was carried out. That in which that in which the heat-treatment temperature of a Plastic solid 
includes the thing in which resin contains PPS, and Thermoplasticity PI contains 320 degrees C and a phenol 
considered as 150 degrees C, and was heated in nitrogen-gas-atmosphere mind for 1 hour, respectively. 
Stabilizing treatment was performed about that in which resin includes PPS and Thermoplasticity PI, and was 
heated at 240 degrees C in atmospheric air for 1 hour. 

[0030] Cutting of each cylindrical shape-like (phi23x5mm) sample was carried out to the prism configuration of 
5x23x5mm, and the insulating performance evaluation was presented with it. an insulating performance 
evaluation — constant temperature with a temperature of 200 degrees C ~ after heating in a layer for 100 hours, 
the decreasing rate to the value before measuring and heating the appearance specific resistance value by the 
four probe method (sample both ends are touched in a direct cxirrent, two terminals are touched a sink and 
between them, and electric resistance is measured) estimated. Moreover, the radial-crushing-strength value was 
measured about each cylindrical shape-like (phil0xphi23xl0mm) sample. Radial crushing strength is maximvim 
load imtil it compresses and destroys by per minute 0.5mm of compression velocity in a room temperature and 
the temperature of 200 degrees C. It saw in Table 3 and the measurement result with specific resistance, a room 
temperature, and a radial crushing strength of 200 degrees C v/as shown. 
[Table 3] 
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No. 


(mO • cm) 




(Mpa) 












{£T^ (%) 




2 0 ot: 


fl£T^ (%) 




Al 


2 . 0 


1 . 1 




18 5 


15 0 


1 9 


«^ 


A2 


5. 0 


3. 5 


it — 

3 0 


110 


8 0 


2 7 


tt 


A 3 


7. 0 


5. 7 


1 9 


7 5 


5 0 


3 3 


n 


A4 


5. 0 


3. 5 


3 0 


110 


90 


1 8 


n 


A5 


5. 0 


4. 3 


1 4 


110 


8 0 


2 7 


u 


A6 


5. 0 


4. 5 


1 0 


110 


8 5 


2 3 


St 


A7 


7. 0 


1. 2 


8 3 


90 


3 0 


6 7 





[0031] (Evaluation) Appearance specific resistance rises linearly by the increment in the content of resin. 
Although a resin content sees in 0.15 mass % and 1 mass % and specific resistance differs, it is usable with the 
application of a dust core, respectively. If the appearance specific resistance before and behind heating by the 
class of resin is seen, even if the thing (a sample Al - A3) containing PPS changes a resin content, its variation 
before and behind heating is almost the same, and it has decreased in the decreasing rate (rate of change), so 
that there are many resin contents. A thing (sample A4) including Thermoplasticity PI is also that it is the same. 
The variation of the thing [ the tiling (sample A5) which includes Thermosetting PI in PPS, and ] (sample A6) 
which includes Thermosetting PI in Thermoplasticity PI of appearance specific resistance has become less than 
the thing of PPS. Although the appearance specific resistance before heating is higher than the thing containing 
PPS etc., what contains a phenol compared with these (sample A7) has very much variation after heating, and is 
what has it. [ remarkable the appearance specific resistance after heating and low ] 
[0032] Radial crushing strength becomes so low that there are many resin contents, a thing (sample A4) 
including the thing (a sample Al - A3) in which a difference (a room temperature and 200 degrees C) contains 
PPS, and Thermoplasticity PI — although the reinforcement of a room temperature of what contains a phenol 
although it is almost [ both ] the same (sample A7) is also low, it is what has it. [ remarkable the reinforcement 
in 200 degrees C and low ] 
[0033] (4) 

[Example 3] The mixed powder which carried out specified quantity addition of each resin shown in Table 4 at 
the heat-resistant aforementioned coat formation iron powder of the class of resin using coat formation iron 
powder and a dxist core was produced. In addition, the polyamide of a sample Bl 6 is the commercial powder 
carried out 0.6 mass % mixing about a polyamide at the above-mentioned phosphoric acid coat processing 
atomization iron powder (SomaloySOO). After using a sample B13 as the magnetic powder with which it dried 
and by which the liquid which added the n-methyl-2-pyrrolidone as an organic solvent to PPS was added to coat 
formation iron powder, and it mixed, and the PPS content was covered by 0.1 5 mass %, it is the mixed powder 
which mixed PPS fiirther and made tiie PPS content 0.6 mass %. The other mixed powder added the powder of 
resin to coat formation iron powder, and mixed it by the V shaped rotary mixer. Sample B14-16 are an example 
of a comparison. Each mixed powder was pressed on the same conditions as said example 2 a cylinder 
(phi23x5mm) and in the shape of a cylindrical shape (philOxphi23xlOmm). 

[0034] That in which that in which that in which that in which, as for the heat-treatment temperature of a Plastic 
solid, resin includes PPS and Thermoplasticity PI includes 320 degrees C and Thermosetting PI contains 200 
degrees C and a phenol contains 1 50 degrees C and a polyamide considered as 275 degrees C, and was heated 
in nitrogen-gas-atmosphere mind for 1 hour, respectively. In addition, about the sample B12, it carried out in 
air. Stabilizing treatment was performed about that in which resin includes PPS and Thermoplasticity PI, and 
was heated at the temperature of 240 degrees C for 1 hour. 
[0035] 
[Table 4] 
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0. 6 










B12 


0. 6 
















B13 


0. 6 
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0. 6 








B15 












0. 6 






B16 














0. 
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[0036] By the same approach as said example 2, the radial crushing strength in an appearance specific 
resistance value, and a room temperature and temperature of 200 degrees C after heating at the temperature of 
200 degrees C for 100 hours was measured. A measurement result is as that of Table 5. 
[0037] 
[Table 5] 
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[0038] (Evaluation) Appearance specific resistance is higher than the dust core which used pure iron powder. It 
turns out that the insulation of an iron powder child is good as there is a phosphoric acid compound coat. It is 
the same as that of the thing of pure iron powder to go up linearly by the increment in the content of resin. If the 
appearance specific resistance before and behind heating by the class of resin is seen, the thing containing PPS 
has almost the same variation irrespective of a resin content, and in a decreasing rate (rate of change), it will 
decrease, so that there are many resin contents. Moreover, although the thing of mixing with the 
theraioplasticity PI the thing of mixture with PPS whose grain size is -150 micrometers, this PPS and 
Themioplasticity PI, or Thermosetting PI, and whose grain size are -150 micrometers, and this Thermoplasticity 
PI and Thermosetting PI shows the almost same property, there are few falls of the appearance specific 
resistance according [ that to which Thermosetting PI is mixed with PPS or Thermoplasticity PI in details ] to 
heating. 

[0039] What set to -60 micrometers grain size of the powder which added PPS and Themioplasticity PI is 
higher [ heating order ] than a thing with a grain size of -150 micrometers. What carried out wet blending of 
PPS of a sample B13, covered it, and mixed PPS is seen slightly, and its specific resistance is higher than what 
was mixed with powder. Although what heat-treated the sample Bl 3 in air has the large fall of the appearance 
specific resistance by heating, the value higher than heating among nitrogen gas is shown. Compared with 
these, the thing (sample B15) containing a phenol and the thing (sample B 16) of a polyamide have low initial 
value, and the heated amount of falls is large. Moreover, by the thing (sample B16) including Thermosetting PI, 
although there are few amoimts of falls by heating, the low value is shown. 

[0040] Radial crushing strength is the almost same level as the case of pure iron powder, and shows the 
inclination for the amount of falls when heating at relation with a resin content and 200 degrees C to be the 
same. In radisd crushing strength, a difference is not accepted in the difference in the effect of the grain size of 
resin powder, wet covering of resin, and the ambient atmosphere of heat- treatment. Although the amount of 
falls by heating has little that the thing containing a phenol and the thing of a polyamide have low initial value 
compared with an PPS system and thermoplastic PI system, and the amount of fdls when heating is large,- and 
thermosetting PI, it is the same as the rank in the case of appearance specific resistance that the low value is 
shown. 
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[0041] 

[Effect of the Invention] As explained above, the dust core of this invention is the form of the mixture of PPS 
resin or thermoplastic PI resin, and these and resin with a comparatively high glass transition temperature at 
iron powder or the iron powder which gave the phosphoric acid compound coat to the front face. By 0.15-1 
mass % Containing, permeability is high and the property which was excellent when used especially in a RF 
field is shown. Moreover, even when used in the environment where temperature is high, since specific 
resistance and strengtK in high temperature are high, it can contribute to flie engine performance of the 
equipment used, and a miniaturization, and the applicability of a dust core can be expanded. 



[Translation done.] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize such a dust core that can keep a magnetic characteristic even when it is 
used in a high-temperature environment and shows no reduction of strength or no dimensional change, and can 
endure cutting or the like. 

SOLUTION: This dust core is formed by joining an iron powder or an iron powder whose surface is covered with a 
phosphate compound film, with a resin. The joint resin is made of polyphenylene sulfide or thermoplastic polyimide, 
and the content of resin is 0.15 to 1 mass percentage of total mass. 
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[Claim 1] Adust core comprising iron powders, or iron powders having a 
surface coated with a phosphoric acid compound, said iron powders being 
bound with a resin, wherein the binding resin is polyphenylene sulfide or 
thermoplastic polyimide, and a content of a resin is 0.15 to 1% by mass of 
total mass. 

[0020] (5. Compression molding) A resin-coated magnetic powder is 
compression-molding using a mold. Upon compression molding, it is 
desirable to coat a molding lubricant powder such as zinc stearate and 
ethylene bisstearoamide on a mold surface by electrostatic coating in 
advance, in order to improve compressibility or reducing green compact 
ejection friction. In addition, in order to mold to a higher density, there 
are an aspect of performing molding in the state where heated to a 
temperature at which a binding resin is not melted, an aspect of performing 
primary compression molding in the state where a mixed powder or a 
resin-coated iron powder is not heated, and, thereafter, performing 
secondary compression molding in the state where heated to a temperature 
at which a binding resin is not melted, and an aspect of performing 
compression molding in the state where heated from a temperature at which 
a binding resin is softened, to a temperature at which a binding resin is 
melted. In addition, as molding posttreatment, there may be a method of 
molding and, thereafter, cooling a molded article to a normal temperature, 
and performing heating treatment described below, or a method of 
performing molding and, thereafter, transferring to heating treatment while 
a molded article is hot, and thermal energy and cooling time can be omitted, 



being reasonable. 
[0025](2) 

[Example 1] Content of resin and effective permeability of dust core 

A prescribed amount (in terms of total % by mass, 0 %, 0.15 %, 
0.3 %, 4.5 %, 6.0 %, 7.5 %, 1.0 %, 1.2 %) of PPS (-150 jim) was mixed 
into the aforementioned coating-treated iron powder, and the mixed powder 
was compression-molded into a ring shape (<|)10 x 023 x 5mm) at a 
molding pressure of 1470MPa using a mold coated with a zinc stearate 
powder. A molded article was heated at a temperature of 320 °C for 1 
hour in the air, heated at a temperature of 240 °C for 1 hour, and cooled, 
thereby, a dust core was obtained. What does not contain PPS is a pure 
green compact. 
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14? I ilB-T) 

{iS*^2 ) P P S imoJm\iP I iOS^iBJ 
(19^3) PPSSyf«?fEPPSJ:»):«f5X««aS 

(If 4 ) P P S i?iBjM14P I m^ii'yT.W^um. 
*SiJ>^c< i fcSCflBP P S J: OiSl^^flliOil^ 
[0 00 6] ft^:^ 5 tarmriBlS^tcfctir . H'yxm^ 

P I J:«3:tf^x|©^®S©lSl^^)iiil/r»> nm^M 

W 5 K©ffln*^-cab.2). PPS J:<3:^7;^e^igS©iS 

>; x-T-^u-f 5 h\ ROttifES^nTlitt^ >; -< 5 K J; 

ifiXhi. S9*:^6«s»*:S3*ie>5Cctel»-r. bSsBP 

P S -^mifBl^^iitt^ y 5 F J: <P 5^/7>^K=^ajg©l« 

\<^mm<D^mm^. i^'^mmf&<o±^mm.o . 15-1 

HS%©^^. *;^t(T<!:Lfcfe©-CS>-5. iU±©-&^ 
flB©**^:^fE^iaS (^MI^S. DSC : Differential 

ScanninqCalorimetry) ©f^C^fil?:^ HC^L/c. 

[0 007] 



[an 







PPS 


90 


^^asi^p 1 


2 50 




280 




2 70 




2 60 


Sif y 31— 7" /W 5^ /u-^ :r V 


2 2 5 




2 17 




2 10 




19 3 




190 



[0 00 8] nm^ 7 ~ 9 «t;.±©ffi*aK'i:^©iij^fe-c, 
^mmm<om^4:mmttx 0 . 15-1 »a%ii^ u . 



C4) 

5 

fria«ii©^ws*^«stt-c, 0. 3 Hfi^ttT-c* s 
[000 9] amm i o i 1 1 ) Jit±©Mjg:^-&K:*s 

C^r. «iriSte^ffl«HgiB5l?«fft« 1 ~ 1 5 0 wm^j©** 
tCflnSSlL.fc«a§-Ctf ^ C i 3!>i-C# S C i *WlSLfc^>© 

[0010] */c, ft^j^^a 1 1 mmtmu.mimm^n' 
m<Dmmm^v$>^, ep-^> it^^i i~i 3-c«. he 20 
mm^comm tux. mi ticmsmm l fx t ^ssjwt-c 
im-r h mm. m 2 »d» l j& ^ xim i,fc\mw^m 

mt i>mm^m'&Lfc, cn«WA«> pps-c«2 5 

0~40 0U ?^oJM14P I -CliSO 0~, 45 0'CK: 
*f>^5c<tT?*S. 5t?«. tmi^tctmx 30 

< i 1 m*^mm.ti>umximMm-^i>mm, o 

i^^^L/co tm-m\Gx\,t. mmwrnw^mtmrn 
{^tcfmm-i^^. ss 1 5 0-3 2 0 'cxtmi^x^m 

[0 0 1 1] 

[0012] ( 1 . mmi^) M^<Di^mit. ty-^a 

?^-C<jgffl 5 n.5 2 0 0 ii mttT4fieffl-r S C i *5f # 

Effi14*#afr€.<t 1 5 0 Aim«T-C*S. g^lft SO 



iRpia 2002-246219 
6 

^tim}:.-th1c^. e^Siil 0 0 ymWTif 

ttRy^5SSi£8!lttAiM < O > Sffie^J:EI9e'C^/&if# 
n)5:C>/cJ6. iKt^ai 0MmJW±©*&^<i:-r.5)C<!:*SW 

[0013] mm'(.^mkm:^m^m\^tcwm\t, ^ 
?K!i#i4A5i^±T-5.. ^mmmmt^^ii.. mwm, mm 

(mn'?!^ : Pennite. ^l^liSonaloy) m^miif^tl 

[0014] ( 2 . .fS^^fll) JS^fflfitflii br «. if 
l^tt^cffin-SPPS. «i"5JffittP I 4>J:ti«Fl4=&7i^L/4f 
ii-C*-2.. E*&iS'i:N©{56ffl$n^.©g*n 8 0-C?r@^ 

«. BuiaPPSXaifeoJMttP I {C. cn6J:«5/7^;^ 

m&it. ^tti ^ts p p sx(*?^^MttP I (om^m^ 

^ct^gEffliSnS. PPSJC^oJ^ttP I «:Zg^-r-5)C 

[0015] ( 3 . m-^mmo^mm) m-^mmmo-^ 

mMit. ±nM<DO. 1 5 ~ 1 MS%©86H*W®-C* 

s. 0. 1 5mm%^mxa, s8tt*&*©ti^*iie^R 

D. Ki45f»^P^©il«ii^tt»m»^>©<i:;iS, Sfc. iS^ 

ffl»}fli©$ws*« 1 Mfi% ^m^it. E*9»c^©^e 
^mmtm < 0 . ®tte^^©ms*5i5c > *>© 

[0 0 1 6 ] 5gfiS^i©K^tCfca>-C. SOHzfia© 
•2). 5 kHzSfi©iSt»^?^©^J|{-C{3:. ffili«r$* 



(5) 

7 ^ 

e.«>.. ig^ffli}fli©#ws«. 0. i5~isa%*j]g 

jii^t^.. 0. 3»S%ifi«*i!^«:!rf* 

*/c. fS5R«7. 3 5g/cm' W±-C*SC<i: 

CO 0 1 7 ] (4. fiatt*S*<i:*S^ffliai§©ig^) ite^ 
ffl«fli«. 5S14«^^M*iteiSL/> jS®SSfi!)#fe**«iW 10 

<fc 3§m«©i£gfe^ffli$ij-r 6 c i *5-c ^ ^ „ 
[0018] ie^ffl«Hi»if&*<Dj^-cii^T*c i*sr 

n->9^;U-2 - fa y F>^©@tt*s^(-^WtS^J* 20 

[0 0 1 9 ] ajj^c, wms^fj^stfiS^ffl^tflg*. tiiia 

ja^jSO^^*5/i>fj: <^UZ,. IP/1 2 0 n m ®^Bi 30 
tSli*f#.5{Ctt. *j*jJ:^«Blfi0. 15@S%lia<i: 
^tSffifli^jSjJSg^SnS. ^fllJgJ¥*i2 00n 



[0 0 2 0] ( 5 . wmm') mtmsmm-^u^m 



fisaffiiur«, sE?f?ofc©%. SSSfi^spor. Ji( 



40 



!|$gi2 002-246219 
8 

rntmx i j^^ra^sr^^ < c i *s-c# i.© 
■c. . 



so 



[002 1 ] ( 6 . imsm) wrnkwa.,' i^-^fmm 

©s^{b*a-sxg-c*s. jjD»ss. »D«i^ra«<£ffl 
■rs«iig©^{cj:i5a!ssns. w^<m.^, 
iphmnifin^\\.\^u^^wmiih'o . pps-c«2 5 o 

-4 0 O'C. ^DJSttP 1 rW3 0 0-4 5 o°ci$n 

■s. iiDSgi^ra^-MWJCifijo. 5~mraggr*s. 

[0 022] »D^fi^©#H^«;*c^'^'-C^T^ C iA^T* 
S. <au> :'^»4'©^sg©#?i«> 1Sfli©®S<6T> ^ 
«W<^©igT*^t:;«>«*!#A6*aS, cti«. 

©??fitc<J:-:,-r. BJBi©S^5[&;f)^iiifL. :^;;^«©jffi 

^at-•^>i. #Hm©K^*5ii^^-r-si^toc. ;*;';^t*:© 

?feSPMS-Cii. as 3 2 0 ~ 1 5 0 •Clia©^ii(Ctel,^ 

[002 3] ( 7 . s^^bf^jias) 'smAmsm.^Vx ^ 

-C^jefflL/ci#. )S^^{b5r^Difl-^t©i-r€.Ci*S 

c:©i«^. Buiatol^ffi^tfo. -a. 
fc©-^. 1 5o~3 2o-cig)s:-ci~2^ragej)aJSis 

n^.. $/c, BufB«f^®S©i^4njSfi-C. 3 2 0~15 

o-cga©fiS^ja-r 1 ~2^Hfi^ra:^i*ccj:^,c 

[0 024] 

[^iiW] ;ji^tc. :$iE6HjcD»g«^iJ:b«?Pd(cj:»5. 

( 1 ) «(it/ct9^«;X©(l)~C8)©8aS-CS>-2>. 

(1) . r h v^XS^tft : cn« r-v;t/4'.;^ttiS. : 
ABC 1 0 0. 3 0. J )agAn 5 0 Mm«T©«>©-C 

(2) . mmm.^m7\--7^x^m : cn« r-^:^;-^^;^ 

ttSS. D°# : SomaloySOO. J ttSjCii 1 5 0 MmJitT©*> 

(3) . ^.pj^tt^yr 5 K^Bg (t(T, THyrs FiiB 

aloySOO) {C^oIS14!J< y T 5 K * 0 . 6 Mfi%®-^L 
A:t©-C*-S. 

(4) . pps)f&* :. cntt r:A:B2|s:-<>+SS J An 

5 0 /iml^T (- 1 5 0 Mm) ©4)©, 6 0 umlXT 
(-eOum) <D'b(OV$>i> ilUT. PPSiiBT) . 



(5) . msimtTiO) A 5 cn« rn^^fc^ 

, «!fK*51 so MmJWT (-150 Mm) ©fc© 
i. SO*6 0MmiilT.(-6 0 Mm) ©*>©r*.2) (ti 

(6) . «i^^bi4if< -c 5 cn« ra-5>5? 

KJ , ^Wfil SOMinJWT (- 1 5 0 Mm) <Oi><D-C 
*-5 (OT. JSftSWtttP I tut) , 

(7) . «ili!{fc147»y-jH»fl|^»*: cn« rAB^-f 
>+Mj . Sia*^ 5 0 MmWT (-150 Mm) ©fe 
©-C*5 <JaT> 7x^-;UifS-r) . 

(8) . ;^T-T >; >®ffiisf9 : cn«— jSJciiefflsn-cc* 



[0 02 5] (2) 

mmm^mwimc pps (-i50Mm) ^m-&m. 

i±m.m.%-C. 0%> 0. 15%. 0. 3%. 4. 5 
%. 6. 0%. 7. 5%. 1. 0%. 1. 2%t?c5J: 

10x«23x5mm) {CEffi^J^L/fc. ^ 
m*-ese3 2 0-Cr-lB#r^ftlliL//c©%. S*2 4 0 



[ 0 0 2 6 ] B-HTT^^-flf-CCiO 
SML-fc. JS26tfc«. 5 0HzSiyf5 00 0Hz-C. EP* 



C6) #58200 2-2462 1 9 

10 

*JinM^ms«i T(7-;^7-)-c*.2.o llS)iSM^©S'j 

S*Sm«^l©ji«3-C*-5. ip-^, 50Hz«:fet:r^,|| 
3a)Mfi8^«. tSfli^W*©t§JD(c*fL.riiiiiiJIWK:fi 
TUro^S. — :^r> 5 O O O H z {c*$l:f susm®* 
». PPS?r^i:^ct»4>©{3:ffi< > PPS^WSA^O. 

3 Ma%a^r'fb*cfii ttjiV)^ -e n«±© pps 

©<!:#. PPS=S:$*!jc I, >EI&lS'D©ffl 1 13 HH] D CC 

■orci.2>, ^ffc, ^i}Bi*5pps©mwfc*5, ^om 

[002 7] iJ(±©C <t*^6. ^BJ©^fl§^WS«:M 

i«Bi^wa©ii>^ct,»$i^r{i. «^s«*©¥^^ 
{tm'^:Kt\.^<o-xi. mm^mmto. ibmm%iii±.t 

'C^©ii?s!)afia^j:o{s<^ce&t^i. ohs%«t©« 

[0028] (3) 

mmmz ] *6^«9*fflc^fc«)ii©aaiEii»iS'i:^©i« 

zl^Ofc. ffifli*&*©®^*d^tt*2K:^n-r3iO-c* 
i>. PPSRC/l^pJ^ttP HJSSi&i-l 50Mm©fc 
©^fflC^/c. 
[^2] 



No. 






PPS 








Al 


0.16 










A2 


0. 6 










A3 


1. 0 








ff 


A4 




0. 6 






a 


A6 


0. 3 




0. 3 




ft 


A6 




0. 3 


0. 3 




n 


A7 








0. 6 





[002 9] m^K:f} 1 4 7 0 MP a-cn 

ti ( * 2 3 X 5 mm) RlfPimB^ ( * 1 0 x <^ 2 3 x 
1 0 mm) icRm^MLtc, J^B-Cit. #S©F«9MffitC 

S?r^tf 4>©. ao'l^nJgittP 1 i-^tshcOlitS 2 0 

•c. ^ly-ji/^^tyfecai 5 o'cib, mM*}:^n 

Bg*iPP SRO^pJ^ttP I ^r^tf«>©{COI,>rm». 

A»4i-c. 2 4 0 -cr- 1 mmmmofc. 

[003 0] RttJI5t* (* 2 3 X 5mm) ©^l**4«. 
5X23X5 mm©flttJ^t»i«:^UBia)niL.. «iS14tfei¥ 



atc^ofc. mm^t/^wmit. ss2oo-c©tisja* 

mm&L^mL. *©rafc2^^?rSLrmmj6Si*iP.'j 
40 S) fCcfcsmsi-wHWffitiifii^&a'Mb. *n»-r-5Bj©ii 

K:^t-r-2>ffiT*-C5?«b/c. S/c. Rmj« (</) 1 0 X 
<^)2 3X 1 Omm) ©S5?if4fc:oCit:«Ea^gfii5:S'J 

iffiaKft^O. 5mm-CEiffiL'rffi^-r-5.3E-C©«;*c<S 
m-c$>^. ^3tca»H-t@«ffi!5i. Mas!yf2oo-c© 

[«3] 



C7) 



11 



2002-2462 1 
12 











08^ 


No. 


imQ ' cm) 




(Mp a) 












i&T^ (%) 




2 0 ox: 


i&rm (%) 




Al 


2. 0 


1. 1 


4 5 


18 5 


15 0 


1 9 


«^ 


A2 


5. 0 


3. 5 


3 0 


110 


8 0 


2 7 


/> 


A3 


7. 0 


5. 7 


1 9 


7 5 


5 0 


3 3 


it 


A4 


5. 0 


3. 5 


3 0 


110 


9 0 


1 8 


u 


A5 


5. 0 


4. 3 


1 4 


1 1 0 


8 0 


2 7 


u 


A6 


5. 0 


4. 5 


1 0 


1 1 0 


8 5 


2 3 


u 


A7 


7. 0 


1. 2 


8 3 


90 


3 0 


6 7 





[003 1 ] (wm) ^wHWffitntt. mwi<D^ms 
0 . 15 mm% 1 1 Ms%-c«m»fw@*sta/65s^£ 

•Si. PPS^^tffc© (i*fJfA 1~A3) (i^fli^W 

•s. ?^Dl^ttP i^^tsho:> (i**4A4) •ct.iUD^c-p 

5 ) , ROfJiPl^ttP I tXimmitUP I «r^t?«)0 (W 

[003 2] s.mmmmi^^mmt)i^i^i,i^i&< tj: 

•So ^S<t2 0 0'C<tCDM«. PPS>&^tf4>CD (UU 
A 1 -A 3 ) SOmWSittP I ^r^tP*)© (5SJf4A4 ) 
*K:titfPID-C*.2)*i. ^xy-^U^r^tffcO (seii4A 
7) ^S©^g4){g(,^Ai. 2 0 0-ac*jl:fi,S(®*i 
^ L/ < ffi t, i © <!: ^ r C i •& . 
[003 3] (4) 



*4B13«. PPS(,cmm^MtLXn-y^)l'-2- 

b. ^muxpps^mm.i}^o. ismm%-vmm$ti 

fcm^m^iiLtc(D-b. Mt£:PPS?r®^L.-rPPS^ 

m-cm^Lfc, m^B 1 4-1 eijtbiJtai-c*^?,, sii 
-^mt. m§E.mmm 2 ii5i«^j:^frrRa < * 2 3 x 5 

mm) IRUPitSmX. (.(t>l0x<t>23xl 0mm) CCE 

[0 034] mmi^(Dim!imum.it. mm^p p ss 
30 um^mp I =&$tf«>©ti3 2 o-c. tmitmp i * 

^ty4)©(i2 0 O'C. :7*y-;U?:^tr4>©«l 5 0 
•C. !i<>;T5 K?r^tf*5©(*2 7 5'CiL.. 

SRfJf^nJ^P I ;&^tjfc©CCO(,»-Ctft^ Se[2 4 

o'cxn^mmmL^tc. 

[0035] 
[«4] 




(8) i^lB 2002-246219 



13 14 







No. 


P P S 


PP S 


Ift^&i* PI 










■J 


-150 


-60 


-150 


-60 








B 1 


0.15 














B 2 


0. 3 














B 3 


0. 6 














34 


1. 0 














B 5 


0, 1 




0. 0 5 










B 6 


U , o 




U . o 










B 7 






0. 6 










B 8 


0. 3 








0. 3 






B 9 






0 . 3 




0 . 3 






BIO 




0. 6 












Bll 








0. 6 








B12 


0. 6 














B13 


0. 6 














B14 










0. 6 






B15 












0. 6 




B16 














0. 6 



[0 03 6] m^Wkmi Lwm.ts.um'c . a^z o o % *si^«^5 cDiii*? ■c*.5. 
•cr 10 0 nmrn, u fc<D%<Dwmviwmmm i . a [0037] 









• c m) 


IE^^(MP a) 




No. 










2 0 O^C 






B 1 




5. 


0 


3. 


5 


3 0 


18 5 




150 


1 9 




B 2 




8. 


0 


6. 


0 


2 5 


15 5 




12 0 


2 3 


// 


B 3 


1 


2. 


0 


1 0. 


0 


1 7 


110 




8 0 


2 7 


;/ 


B4 


1 


7. 


5 


1 6. 


0 


9 


7 5 




5 0 


3 3 


tf 


B 5 




5. 


5 


3. 


5 


3 0 


18 5 




15 0 


1 9 


if 


B 6 


1 


2. 


0 


1 0. 


0 


1 7 


110 




8 0 


2 7 


u 


B 7 


1 


2. 


0 


1 0. 


0 


1 7 


110 




9 5 


1 4 


u 


B 8 


1 


2. 


0 


1 1. 


0 


8 


110 




8 0 


2 7 


it 


B 9 


1 


2. 


0 


1 1 . 


5 


4 


110 




8 0 


2 7 


» 


BIO 


1 


5. 


0 


1 3. 


5 


1 3 


13 0 




10 0 


2 3 




Bll 


1 


5. 


0 


1 3. 


0 


1 0 


110 




9 0 


1 8 




B12 


1 


7. 


0 


1 3. 


0 


2 4 


110 




8 0 


2 7 


» 


B13 


1 


3. 


0 


1 2. 


0 


8 


110 




8 5 


2 3 


II 


B14 




9. 


0 


8. 


0 


1 1 


9 0 




7 0 


2 2 




BI5 


1 0. 


0 


4. 


0 


6 0 


9 0 




3 0 


6 7 


ii 


B16 




8. 


0 


3. 


0 


6 3 


9 0 




20 


7 8 





[003 8] mm) w^»m^Wn\i.. mm^m^^^ 50 fcsm&'ii'ii*)M^.K mmt^^wmifi»>i>fc.'t.i . 



15 

15 0/im©PPS. C©PPSiJSloIli14P IXBS» 

gg-ftttP I <t©g^!Bj©t©. 1 5 0 Mm©^ 

ojfflttp I so'c©j»pj^ttP I <t?^®fti4P I t(om 

^«)©«. »tffl5Ii;!^*^-r*s. iHBSI5fl*»«:»PPS 
X«S^^^ttP I Kl^J^fbttP I tiU^-oXK^ZiiiO 

[003 9] p p s feistDjsittp I i>mmiytd^^(om 

g*-6 0MmiL/fc«>©»; flD!»«irgt fcKfiiS- 1 
5 0 um<Dh<DJ;i^-m<ti'yX\,>^, 1 3©PP 

S^SieS^U-rllSSL. PPS4:ig^L/cfe©«. 
JR-CS^O/c *>©<!: 9. «*Hca8^W@Wffi^a*^m^ 
l*f4B 1 3©}jnii«5S*^m*-Ctf-:.fc*>©«. JJDlSlfC 
J:Sm»l-W@*SJn©<aT*5::^#l^*^, SS:</;^iti»D?» 

^■^tshO (^*4B 1 5) RCK^VTS K©^b© {UM 

B 1 6) «. w»ifii*5iB< . mmi.tc^Tmti^i^^<fji 



(9) #ga 2002-246219 

16 

* [0040] Kw&mt. mmom-^tj^i^m d^jp 

•C. <^fll^^a<t©M#RO'2 0 0°CtCjjni^L//£:i#© 

». ^iiii^^©ig^©i^. mmo^^m. mmm 

oJ^ttP H^tctb-^r. 7xy-;i/^^tfib©RO*^'J 
r ; F© ©Bi5]»i«i*sfi < . flns» ^ i # ©firsj&s 

10 *&©m?ij<!:iiit;{c^c-7-ct,»-5. 

[0 04 1 ] 

[ ^i«©3Sti:i^ ] u±.mn ofcjz^ic. :^mm ©n *&«5'C» 
:^w^um.ifimm-m\^^mmt<Dm-^^mit^. o. i 

20 ttRiy'/jNM<k{c*^-c#. ffif9BB'6©®fflffiH*!fc^-r 

[0ffi©ffi*;^jr|ftHJ] 

[01] «®^t^i!SEai^«a«: p psmm-c^-^Lfcs. 



[01 ] 

SOO-1 




^ 200- 



O ' I 1 1 1 I r 1 1 1 I I I 

O 0.1 0.2 0.S »4 OS O-e OlT 0.0 0.0 l« 1.1 1.2 



